In the matter of US Patent Application No. 10/535,433 



1, Lorenzo Frigerio, currently residing ac 1 BroEtet Way. Warwick CV34 6NS, do hereby 
declare: 

L I am one of the mveotOTS of US 10/535,433, a ct^py of which I have read md 
undetsrood. 

2. 1 ain m expert in ihe field of ihe invention. My corriculmn vitae is enclosed. 

3, I have published over 30 papers. These are listed in due attached Annex. 

4, I have read and understood the Official Action from the Umted Sta^s Pacenc and 
Trademark Office, dated 21 June 2007, 

5. I declare that, prior to the present application, it was not known or expected that 
proteins origiBating from inajnmals, in particular humans, contain cryptic targeting signals 
which caose those mammalian, in particular human, proteins when expressed in a plant 
would cause the protein to be targeted to a particular location. I was surprised to find that 
proteins originating from mammals contain crypdc t^geting signals which cause these 
mammaJian proteins, when expressed in a plant, to be targeted to a particular location. 

6. I declare that the constructs and methods of the present invention are novel and not 
obvious as complied to the methods and antibodies disclosed in Frigerio et al {Plant 
Physiology 123: 1483-1493 (August 2000) (hereinafter "Frigerio"), Vicale and Raikhel 
(Trends in Plant Science 4(4): 149455 (April 1999)) (hereinafter *^^itale"), Koide et al (Plant 
Cell Physiol. (40(11): 11524159 (1999)) (hereinafter *^Koide"), Matsuoka and Neuhaus (J. 
Ekp, Bot. 50: 165474 (1999)) hereinafter ("Matsuoka"), 

1. I declare that Frigerio relates to the expression of immunoglobulin., ie, a mammalian 
protein, in a plant, Frigerio identifies that the protein is delivered fo two different sites in the 
plant: a portion of the protein m transported to the vacuole and a portion of the protein is 
secreted. However, Frigerio does not identify the underlying reason for the protein being 
delivered to two different sites of the plant. Frigerio does not identify a cryptic signal in the 
aaiino acid sequence of an immunoglobulin. Instead, Frigerio predicts that the reason niight 
be: 

(i) Due CO the presence of thiol-mediated retention in the plant ER [endopla^smic 
reticulujonl, similar to thioi«mediated retendon reported in mammalian celU (see page 
1489, left hand eolurnn). 

(ii) Due to the presence of conformational defects of mxmmts or decamers that lead 
to their prolonged ER retention and eventual Mow degradation (see page 1489, left 
hand column). 

Ftjrthermore, the Discussion of Frigerio states "'Thu raises the problem of which are the 
mechanisms and recognition events that lead to vacuolar delivery of a protein timt is 
expected to be secreted". The Discussion states *'To be sorted to the mcmle, soluble proteins 
need sorting signals; when these signals are deleted, the mutated proteins are secreted, albeit 
with variable efficiencies (Bednarek et aL 1990, Crofts et aL, 1990, Although one potential 
receptor for vacuolar sorting has been identified, the mechanisms for vacuolar delivery are 



not yet fully clarified, and qmamly more than one mechanism exists (Vitak and Raikhel 
1999). However, we were unabU to demonstrate tight binding oflgA/G to endomembranes. 
This clearly shows thai Frigerio had doubts about whether a dedicated targeting mechanism 
existed for IgA/G. 

Thus it is clear that at tlie date of publicatioB of Frigerio, the person. $ld{led in tlie an did not 
kaow whether a targttirig signal existed. In the uulikdy event thai: ihe person skilled in the art 
suspected ihat a largetiog signM existed, he would not know where to stait looking for this 
targeting signal Much further work was required to identify the targeting signal. 

8- I declare that in order to identify whether a tco^geting signal exists I carried otit the 
following investigations. It h ittiportant to note chat I carried out the investigations in the 
order listed, that is, 1 believed that the first investigation was the most iiJkely to show 
successful results and the last investigation was the least likely to show successful results: 

(i) Identification of whether saturation of the secretion machinery is responsible for a 
portion of the protein going to the vacuole, 

(ii) Identification of whether thiol-mediated retention (ie a form of quality control) is 
responsible for vacuolar targeting. 

(iii) Identification of whether a sequence in the constant alpha (Co) domains of a 
hybrid IgA/G heavy chain is responsible for vacuolar targeting, I predicted that the 
Ca2 doroain would be responsible for vacuolar targeting. Therefore, I caixied out 
sequential deletions of the Ca dooiains in order to identify tlie targeting sipal. I 
planned to delete the Ca dotnains in the following order: (1) Ca2, (2) Ca3. 

My re$uh>: showed (i) and (ii) not to be true. Only when a partial deletioa of the 
terimous of Ca3 was attempted, a s a last resort, we discovered that it lead to IgA/0 
secretion. Thus, what we believed was the least likely possibility proved in face true. 



9. I declare that as a person skilled in the an of the field of this invention. I would not 
combine the teachings of Frigerio with those of Vitale, Koide or Matsuoka. This is because 
Vitale, Koide and Matsuoka discuss the expression of plant proteins in a plant In contrast, 
Frigerio di.scusses the expression of a mannnaHan protein in a glml The person skilled in the 
art would not expect a rnanmialian protein to possess a targeting signal which can be 
mcognised by the secretion machinery of a plaxit. Because vacuoles are not present in animal 
cells* and therefore the vacuolar soning machinery is unique to plant cells, one would not 
expect Mimal proteins to carry intelligible vacuolar sorting signals. 

Therefore, I was surpnsed to identify a targeting signal m a .mamtualian protein that is 
recognised by the secretion macinnery of a plant. 

10. In conclusion, I believe that Frigerio taken alone or in combination witb, Vitale, Koide or 
Matsuoka does not provide any motivation to generate the claimed invention. This is because 
it was surprising to discover that the underlying reason for heterologous manimalian protein 
being directed to the vacuole was due to the presence of a targeting sipal. It was even more 
surprising that the targeting signal was located in the Ca domain of the protein. The degree of 
surprise is confinned by the three years of research that was required to identify these facts. 



I declare further that all stateinents made hereia of my knowledge are oue and that ail 
statements made on information and belief are believed to be true; and fiitther thai these 
statements were made with the knowledge that wilM false statements and che like so made 
are punishable by fine, or imprisonment, or boTh, under Section 1001 of Title 18 of the 
United States Code and that such wilful false statements may jeop^n'dize \he validity of any 
patent issuing on this application. 




Lorenzo Frigerio, Ph. D. 



Date 



PERSONAL DETAILS 



Curriculum Vitae 



Department: 



Full Name md Title: 



Dale of birch: 



Dr Lorenzo Frigerio 

November 9^1967 

Biological Scieaces, University Of Warwick, UK 



EdiicatioB/QiialificadoDis; 

2001 

Post-Graduate Certificala in Higlier Education 'Warwick Teaching Certificate' 
(approved by the Institute of Learning and Teaching) 

199M994 
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Senior Lecturer, Department of Biological Sciences, University of Warwick 
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BBSRC - funded Postdoctoral Research Fellow at the Department of Biological Sciences, 
University of Warwick, Coventry. Supervisor: Dr L, M. Roberts. Project: ''Endoplasmic 
reticulum associated protein degradation in plants''. 

1997- 1998 

Postdoctoral Research Fellow at the Italian National Research Council (CNR), at the 
Istituto Biosintesi Vegetali CNR, Milano, Italy. Supervisor: Dr A. Vitale, Project: 
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secretory pathway''. 

1995 ^ 1997 

EU funded Postdoctoral Research Fellow at the Department of Biological Sciences, 
University of Warwick, Coventry (UK). Supervisor; Dr. L M, Roberts. Pnyect: 
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ondomembrane system*'. 

1994- 1995 

Graduate Researcli Assistant, Istittito di Geiictica, Universiia Catiolica S. Cuore, Piaceiiza 
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1994 

Visiting scientist , MSU-DOE Plant Research Laboratory, Michigan State University 
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1991 
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Publications and patents: 



Noie: 

First authorship indicates thai 1 performed the vast majority of the experimeotal work 
presented. 

Last (corresponding) authorship indicates that 1 conceived tho project, plamied and 
supervised the experiiBeiital work, and wrote tlie article, 

Where I am not first or hisi author, I provide an estimate of my contribution to the work. 
This is expressed as a perceniage of the experimental data (ix, figures) presented in the 
article. 

Research Articles (refereed jonmah): 

Manuscripis currently mhmiUed far publication: 

Paul MJ, Craddock CP. Jolliffo NA, Nutlall J, Frigerio I.. The hub of tlie Arabidopsis 
clathrio. ha^vy chain interacis with endogenous clathrin chains but does 
not affect anterograde protein transport. 

Marshall RS, Jalhffe NA, Ceriotti A, Lord JM, Frigerio L, Roberts LM. 
CharacterisaiioB of ER to cytosol retro-t ranslocation in plant eel Is. 



Accepted manuscripis 



Toiley N, Sparkos lA, Hunter PR, Craddock CP, Nuttall J, Roberts LM, Hawes C, 
Pedrazzini Frigerio L. Overexprcssion of a plant reticulon remodels the lumen of 
the coitical endoplasmic reticulum but does not peiturb protein transpoil. Traffic, 
accepted pending minor revisions, 10/09/07 (currently resubmitted) 



Articles in prim: 



1. Hunter PR, Craddock CP, Di Benedetto S, Roberts LM, Frigerio L. (2007) 
Fluorescent reporter proteins for the tonoplast and the vacuolar lumen identify a 
single vacuolar compartment in Arabidopsis cells. Plant Pliysiol, published on 
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using different iso forms from rabbit and Arabidopsis. J, Exp, Bot. 58:1 365-79 
(my contribution: 40% - ali coiifocal microscopy) 

4. Jolliffe NA, Di Cola A, Marsden CJ, Lord JM, Ceriolti A, Fiigerio L, Roberts 
LM (2006), The N-temiinal ricin propeptide influences the fete of ricin A-chain 
in tobacco protoplasts. J> Biol. Chem. 281: 23377-23385 (my contribution: 10%) 

5. Obregon P, Chargelegue D, Drake PMW, Prada A, Nuttall J, Frigerlo I.., Ma J- 

KC (2006), HIV-I p24-Immunoglobulin ftision molecule: A. new strategy lor 
plant-based protein production. Plant BiotechnoL J, 4:195-207 (my contribution: 
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5 1 :63 i-641 (my contribution: 25%) 
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